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1. INTRODUCTION  
Sacramento Orcutt grass (Orcuttia viscida) is an annual plant that is designated as endangered 
under the California Endangered Species Act and federal Endangered Species Act. Sacramento 
Orcutt grass is only found in vernal pools on remnant depositional stream terraces in eastern 
Sacramento County. A population of Sacramento Orcutt grass occurs within vernal pools at the 
approximately eight-acre California Department of Fish and Wildlife (CDFW) Phoenix Field 
Ecological Reserve (Reserve) (Figures 1 and 2).  

The Reserve was donated to CDFW in 1979 by the Sacramento Savings and Loan Association 
at the request of Westwood Homes, Inc., the developer of the adjoining Rollingwood 
development. The Reserve was established as mitigation for this nearby development and is 
currently managed by CDFW. CDFW manages the Reserve to conserve onsite vernal pools 
which support populations of the endangered Sacramento Orcutt grass and the rare pincushion 
navarretia (Navarretia myersii ssp. myersii) which has a California Rare Plant Rank of 1B.1. The 
Reserve is now surrounded on all sides by dense single-family residential housing. There is no 
public access to the Reserve, but trespass by neighboring residents appears to be frequent.  

A land management plan was prepared for the Reserve in 2006, but was not implemented (ESA 
2006). The 2006 land management plan includes important background information on the soils, 
hydrology, plants and animals of the Reserve, and includes several goals and tasks for 
management of the Reserve that remain valid. Despite the goals and tasks for management of 
the Reserve, management of the reserve has been limited to infrequent control of the vegetation 
that grows along the fences surrounding the Reserve, and the non-CDFW effort described in the 
following paragraph. One of the tasks identified in the 2006 management plant is: “survey all 
vernal pools and swales annually during the spring for the presence of mannagrass (Glyceria 
species) and eradicate all plants using mechanical means before they set viable seed”. 

The invasive waxy mannagrass (Glyceria declinata) is present in vernal pools on the Reserve, 
but the areas that support Sacramento Orcutt grass remain largely free of the weed. In 2007 
and in some of the subsequent years John Gerlach undertook efforts to weed waxy mannagrass 
from the pools on the Reserve that support Sacramento Orcutt grass. Mr. Gerlach cut each 
waxy mannagrass plant at the upper end of its root system and removed the upper portion of 
the plant, effectively killing it. These efforts appear to have eliminated or significantly reduced 
waxy mannagrass in Sacramento Orcutt grass pools on the Reserve.  

This Phoenix Field Ecological Reserve Sacramento Orcutt Grass Monitoring Plan (Monitoring 
Plan) should be implemented by CDFW staff at the Reserve. The purpose of the Monitoring 
Plan is to monitor the status of the Sacramento Orcutt grass population at the Reserve in order 
to identify and alleviate threats from competing species such as waxy mannagrass or other 
factors before they become prohibitively expensive to address. This Monitoring Plan provides 
background information on the monitoring approach used, detailed instructions on how to collect 
both qualitative and quantitative data on populations of Sacramento Orcutt grass, waxy 
mannagrass and other plant species, and management implications of potential results. The 
Monitoring Plan is intended to provide a foundation for management of Sacramento Orcutt 
grass at the Reserve, but it is not intended to be so rigid as to preclude adaptation and flexibility 
in the future. The monitoring consists of two parts: 

1. Spring nested frequency monitoring of plants within the two sections of vernal pools on 
the Reserve that contain Sacramento Orcutt grass; and 

2. Photomonitoring of the Reserve.  
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1.1. SITE DESCRIPTION 

The Reserve is generally open with annual and perennial vegetation that is generally low to the 
ground. The topography consists of interconnected seasonally-inundated vernal pools and 
swales with higher mima mounds in the upland areas. Vernal pools on the Reserve are near the 
top of the local watershed, and therefore receive their water from surface runoff in the 
immediate vicinity. The Reserve is impacted by the nearby residential housing and related 
offsite irrigation which has altered the hydrology of the vernal pools. Currently, surface and 
ground water drainage onto the Reserve from the north and east are intercepted by a drain 
system that runs along the entire northern and eastern boundaries. A drain system and weir 
have also been constructed along the western edge of the Reserve to convey runoff from 
residences into the storm water sewer system. As a result of these drainage systems and loss 
of habitat, approximately two acres of watershed that would have drained into the pools on the 
Reserve has been lost, resulting in an estimated five to eight week delay in the initial filling of 
the main vernal pool on the Reserve. Runoff from the irrigated horse pasture that is South of the 
Reserve has resulted in severe degradation of portions of vernal pools on the Reserve adjacent 
to the pasture.  

Vegetation on the mima mounds grows somewhat taller than elsewhere on the Reserve, and 
vegetation in the pools and swales grows somewhat shorter than elsewhere on the Reserve. 
Shrubs and trees are only present around the perimeter of the ecological reserve adjacent to 
fencing and neighboring houses. One large and several smaller Quercus douglasii trees occur 
in the southeast corner of the Reserve. Soils on the Reserve are primarily mapped as Red Bluff-
Redding complex gravelly loam (NRCS 2014).  

2. ECOLOGICAL MODEL 
See Figures 3 and 4 for ecological models of Sacramento Orcutt grass and waxy mannagrass 
(Glyceria declinata). 

2.1. LIFE HISTORY OF SACRAMENTO ORCUTT GRASS 

An overview of the life history of Sacramento Orcutt grass is presented in the 2005 U.S. Fish 
and Wildlife Service Recovery Plan for Vernal Pool Ecosystems of California and Southern 
Oregon. A brief synopsis of Sacramento Orcutt grass life history is presented below, with 
information from the 2005 Recovery Plan and other sources. 

Sacramento Orcutt grass is an annual plant of the grass family (Poaceae). Seeds of Orcuttia 
species germinate underwater in January and February (Griggs 1980, Griggs and Jain 1983, 
Keeley 1998), after being colonized by aquatic fungi (Griggs 1980, 1981). Cold treatment and 
other forms of stratification have promoted germination in some species of Orcuttia (Keeley 
1988, Griggs 1974, Stone et al. 1988) and may benefit Sacramento Orcutt grass as well. 
Sacramento Orcutt grass grows underwater for three months or more and has evolved specific 
adaptations for aquatic growth (Keeley 1998). Among these adaptations is the formation of 
three different leaf types: a well-developed rosette of juvenile leaves (Keeley 1998), floating-
leaves that form as water in the pool warms and remain as long as the standing water lasts 
(Hoover 1941; Griggs 1980, 1981; Reeder 1982; Keeley 1998), and typical terrestrial leaves that 
form as soon as pools dry, normally in June or July (Hoover 1941; Griggs 1980, 1981; Reeder 
1982; Keeley 1998).  

Inflorescences appear within a few days after the water evaporates, and Sacramento Orcutt 
grass flowers in May and June (S. Cochrane in litt. 1995, Reeder 2012). June and July are the  
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peak months of flower production for most species of Orcuttia, although flowering may continue 
into August and September in years of above-normal precipitation (Griggs 1980, 1981). Late-
spring rains may prolong the flowering season (Griggs 1981, Griggs and Jain 1983), but 
inundation is more likely to kill flowering individuals (J. Silveira in litt. 1997). Based on the timing 
of flower development and estimates of genetic diversity, the genus Orcuttia is believed to 
outcross (Griggs 1980, Griggs and Jain 1983). Sacramento Orcutt grass is adapted for wind 
pollination, but also provides a source of pollen for native bees (Griggs 1974, Stone et al. 1988).  

Plants set seed in June and July (Holland 1987), and spikelets break apart and scatter their 
seeds when autumn rains arrive (Reeder 1965; Crampton 1976; Griggs 1980, 1981). Seeds 
likely do not disperse far under natural conditions. In a 6-year period, an experimental 
population spread at most 3 meters (10 feet) from the seed source, and 95 percent of plants 
were within 30 centimeters (11.8 inches) of the source (R. Holland in litt. 1986). A demographic 
study conducted from 1974 to 1978 (Griggs 1980, Griggs and Jain 1983) indicated that 
Sacramento Orcutt grass produced an average of 500 seeds per plant. At one site in 1978, 88 
percent of plants survived to maturity. The size of the seed bank stored in the soil was about 44 
times as great as the population of growing plants (Griggs 1980, Griggs and Jain 1983). Seed 
production in the Orcuttia genus can vary two- to three-fold among years (Griggs 1980, Griggs 
and Jain 1983).  

The number of Sacramento Orcutt grass plants varies with rainfall. Large numbers of plants 
grow only in years when seasonal rainfall exceeds 40 centimeters (15.7 inches), particularly 
when heavy rains begin in November and continue through the end of April (Holland 1987). 
Sacramento Orcutt grass is apparently less likely to germinate in years of below-normal 
precipitation than other members of the Orcuttieae tribe of grasses (Griggs 1980, Griggs and 
Jain 1983). Genetic diversity between populations of Sacramento Orcutt grass was low based 
on studies of enzyme systems; however, plants from the primary area of concentration had 
alleles that did not occur in other areas. The amount of genetic variation occurring among 
related individuals was about equal to that within populations (Griggs 1980, Griggs and Jain 
1983).  

2.2. LIFE HISTORY OF WAXY MANNAGRASS 

Waxy mannagrass is an invasive plant in the grass family (Poaceae) that is native to Europe. 
Waxy mannagrass is described as a perennial plant, but it functions as an annual plant in 
California. Waxy mannagrass seedlings have been observed to germinate after the first fall 
rains but before ponding, developing terrestrial leaves first, and later aquatic leaves after 
inundation of pools (Gerlach 2012).   

In the Central Valley of California, waxy mannagrass spikelets mature from late April through 
May. Seeds are dispersed by floating on the surface of water or by becoming attached to 
waterfowl and grazing animals. Waterfowl, in particular, are strongly attracted to maturing plants 
and strip the seed from the culms with their bills (DiTomaso et al. 2013). This is likely the main 
method of long-distance seed dispersal. 

Waxy mannagrass is reported to compromise the integrity of vernal pools and threaten endemic 
and endangered plants (DiTomaso et al. 2013). Waxy mannagrass greatly reduces the amount 
of photosynthetically active radiation from the surface to the bottom of vernal pools throughout 
the season (Gerlach 2012). Dense waxy mannagrass invasions appear to eliminate or 
significantly reduce populations of all native annual plant species, such as Sacramento Orcutt 
grass, from vernal pools. In addition, waxy mannagrass produces a considerable fine root mass 
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on or just under the surface of the soil that can change nutrient cycling in the vernal pools and 
negatively impact vernal pool hydrology through increased transpiration. 

Studies of waxy mannagrass control techniques suggest that hand pulling or clipping the above-
ground portion of plants before they set seed may be one of the best management techniques, 
particularly in small areas that have not been heavily invaded (Gerlach 2012). Heavy continuous 
grazing of waxy mannagrass-invaded pools can greatly reduce cover of the weed, but also 
results in significant hoof punching that converts vegetation to spikerush (Eleocharis 
macrostachya), and an increase in the severity of algal blooms from nutrient addition (Gerlach 
2012). Weed whips could be an effective strategy to simulate grazing without the negative 
effects, particularly if a source of water is available to artificially manipulate the germination and 
growth of waxy mannagrass (Gerlach 2012).  

3. MANAGEMENT OBJECTIVES 
The vegetation metric to be used for monitoring at the Reserve is frequency, because frequency 
estimation is especially sensitive to changes in spatial arrangement, and CDFW is particularly 
interested in detecting changes in the spatial arrangement of Sacramento Orcutt grass and the 
invasive waxy mannagrass.  

Measuring above-ground expression of annual plant species such as Sacramento Orcutt grass 
provides a quantitative annual record of the populations; however, annual plant species 
populations are known to fluctuate in response to environmental conditions. Therefore, above-
ground expression of Sacramento Orcutt grass may not be a good metric for making short term 
management decisions. A management objective and response based on Sacramento Orcutt 
grass frequency will therefore not be used for adaptive management at this time, but may be 
added in the future, if considered necessary. Instead, the monitoring for adaptive management 
will focus on a habitat indicator that CDFW may have some management control over: 
frequency of waxy mannagrass (Glyceria declinata).  

The initial management objective is: 

 Maintain a frequency of 10 percent or less (1 m2 quadrat) of waxy mannagrass (Glyceria 
declinata) in Macroplot A and Macroplot B at Phoenix Field Ecological Reserve in every 
year. (This is a target/threshold type of management objective.)  

4. MONITORING DESIGN 

4.1. SPRING FREQUENCY MONITORING 

As part of the Monitoring Plan, nested frequency monitoring within two specific macroplots will 
be conducted, and monitoring photographs will be taken (Figure 5). The monitoring macroplots 
were deliberately placed to contain all Sacramento Orcutt grass plants found on the Reserve in 
2014; however, a few Sacramento Orcutt grass plants have been found just outside of the 
southeast corner of Macroplot B in some years. Upland areas within the two monitoring 
macroplots were excluded from the frequency evaluation because these areas are unsuitable 
for Sacramento Orcutt grass. The actual areas within the rectangular Macroplots that will be 
evaluated are presented in Figures 6 and 7 which also show the 1 meter2 (1 meter by 1 meter) 
frequency quadrats that were sampled in 2017. The nested frequency design also utilizes 0.25 
meter2 (0.5 meter by 0.5 meter) and 0.0625m2 (0.25 meter by 0.25 meter) quadrat sizes.  
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This protocol is designed to be completed by two to three monitors over two or three field days 
each year, and is designed to be easily accomplished by volunteers or CDFW staff with limited 
training. The monitoring should be conducted when both Sacramento Orcutt grass and waxy 
mannagrass are evident and easily identifiable, likely in May or June. A scouting visit to the 
Reserve should occur in late April or May. 

 SAMPLING OBJECTIVE 

The sampling objective is to be 90 percent confident that our frequency estimates are within +/-
10 percent of the actual frequency values. 

 BEFORE GOING INTO THE FIELD 

Determine the quadrats to sample using systematic random sampling, and fill in the appropriate 
quadrat locations on the Nested Frequency Data Sheets for Macroplots A and B. Examples of 
the 1m2 frequency quadrats sampled in 2017 can be seen in Figures 6 and 7.  

Print out all of the necessary data sheets. These include:  

 Photomonitoring Log, Phoenix Field Macroplot A 

 Photomonitoring Log, Phoenix Field Macroplot B 

 Photomonitoring Log, Phoenix Field Photopoint C 

 Nested Frequency Data Sheet, Phoenix Field Macroplot A  

 Nested Frequency Data Sheet, Phoenix Field Macroplot B 

 California Native Species Field Survey Form 

 Qualitative Monitoring Datasheet 

Reserve a date in late April or May for one or two people to check vernal pool water levels and 
see if Sacramento Orcutt grass is evident and identifiable. Also reserve several possible 
additional dates in mid-May and early June to do the monitoring. In 2014, the monitoring was 
conducted on June 5 and June 10; however, in that year it may have been better to conduct the 
monitoring approximately two weeks earlier. The weather can be very hot at this time of year, 
and the Reserve provides little shade. Plan to do the field work as early as possible in the 
morning to avoid excessive heat, and take breaks often. 

Contact the Reserve manager in the North Central Region office prior to the visit (Ms. Helayna 
Pera in 2017) and secure a key or ensure that you will be able to gain access to the Reserve.  

At least three people should plan to be at the site to do the monitoring, and it may take one to 
two days to complete. At least one of the monitors should be able to positively identify all of the 
plant species being monitored. All monitors should familiarize themselves with the species being 
monitored, the Reserve, this Monitoring Plan and the data that has been previously collected. 
Request field assistance from North Central Region staff, if necessary, and reserve vehicles for 
transportation. If desired, additional visits to the site to conduct the photomonitoring portions of 
the protocol may be scheduled in winter and spring. 

Gather the field equipment and materials listed in Figure 8.  

Frequency data will be collected on the following species or groups of species:  

 Waxy mannagrass (Glyceria declinata)  

 Spikerush (Eleocharis macrostachya) 

 Sacramento Orcutt grass (Orcuttia viscida), and 
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 Any non-native plants other than waxy mannagrass. Non-native plants that may be 
encountered within macroplots include, but are not limited to:  

o Barbed goat grass (Aegilops triuncialis) 
o Pacific bent grass (Agrostis avenacea) 
o Silver hair grass (Aira caryophyllea) 
o Large quaking grass (Briza maxima) 
o Small quaking grass (Briza minor) 
o Ripgut grass (Bromus diandrus) 
o Soft chess (Bromus hordeaceus) 
o Bermuda grass (Cynodon dactylon) 
o Storksbill (Erodium spp.) 
o Rye grass (Festuca perennis) 
o Dwarf rush (Juncus capitatus) 
o Hairy hawkbit (Leontodon saxatilis ssp. longirostris) 
o Rabbitfoot grass (Polypogon monspeliensis) 
o Winter vetch (Vicia villosa) 

Section 9 contains a field identification aid for Sacramento Orcutt grass. Field identification aids 
for waxy mannagrass and other plant taxa are available via https://calphotos.berkeley.edu/. 
Additional species may be included in the frequency monitoring at any time in the future if 
CDFW decides that it may be useful or informative. If, for instance, a new plant begins 
encroaching into the vernal pool habitat, that plant should be monitored specifically. 
Alternatively if it becomes clear that the monitoring of a species is not contributing any useful 
information for the monitoring or management of the site, that species should no longer be 
monitored. 

 IN THE FIELD 

Locate Macroplots 

The driveway and access gate for the Reserve is right next to the house located at 9094 Shady 
Hollow Way, Fair Oaks, CA 95628. To get to the Reserve from Highway 50: 

 Travel 1.8 miles north on Hazel Avenue 

 Turn right on Sunset Avenue 

 Turn left on Runway Drive 

 Turn right on Aeronautic Way 

 Turn left on Tarmac Way 

 Turn right on Susan Oak Drive 

 Turn left on Shady Hollow Way 

 Turn right into the driveway for the Reserve 

Once at the Reserve, monitors should locate rebar monuments for macroplots A and B (see 
Figure 5). Macroplot A is located within a 25-meter by 56-meter rectangle that is marked with 
rebar that has been hammered into the ground at each of its four corners. To back-up the rebar 
monuments of Macroplot A, U-shaped metal stakes have been hammered flush to the ground to 
the north and south of each rebar monument.  

Macroplot B is located within a 27-meter by 49-meter rectangle that is marked with rebar that 
has been hammered into the ground at each of its four corners. Aluminum tags have also been 
attached to the monuments. To back-up the rebar monuments for macroplots, U-shaped metal 
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stakes have been hammered flush to the ground to the north and east of each rebar monument 
for Macroplot B.  

The macroplots were deliberately placed to encompass all Sacramento Orcutt grass plants that 
were found at the Reserve in 2014. The eight rebar monuments also serve as locations for the 
photomonitoring.  

If any of the rebar monuments are missing, they should be replaced before monitoring begins. If 
a rebar monument cannot be relocated, monitors should try to find the U-shaped metal stakes 
that were hammered into the ground near the location of the previous rebar monument. If a 
metal detector is available, it may aid in finding the U-shaped metal stakes. If a metal detector is 
not available and the U-shaped metal stakes cannot be found, the monitors should use meter 
tapes, the remaining rebar monuments and compass bearings to place new rebar monuments 
in the appropriate positions, and continue the monitoring. Monitors should also add additional 
back-up monuments if necessary. Any missing and replacement monuments should be 
documented in the field notes for the day. The coordinates of the plot monuments are presented 
in Table 1. Once the plot monuments have been located, use meter tapes and a compass to 
delineate the extent of the plots (see Figure 5). 

Macroplot 
Monument 

Latitude and Longitude 

Macroplot A, 
northeast corner 

38.6555637, -121.2147920 

Macroplot A, 
southeast corner 

38.6551308, -121.2145042 

Macroplot A, 
southwest corner 

38.6550184, -121.2147649 

Macroplot A, 
northwest corner 

38.6554639, -121.2150465 

Macroplot B, 
northeast corner 

38.6563218, -121.2153008 

Macroplot B, 
southeast corner 

38.6559229, -121.2150794 

Macroplot B, 
southwest corner 

38.6558282, -121.2153569 

Macroplot B, 
northwest corner 

38.6562324, -121.2155837 

Photopoint C 38.654772, -121.215667 

 

Table 1. Latitude and Longitude of Plot Monuments in Decimal Degrees 

 
Collect Data 

To set up the baseline meter tapes for macroplot A, monitors should loop the end of one of the 
longer meter tapes (at least 55m long) around the rebar monument at the northwest corner of 
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the macroplot. A monitor should walk the meter tape to the southwest corner of the macroplot, 
kicking down and trampling as many standing weeds as possible along the way, so that the 
meter tape comes as close as possible to laying directly on the ground and is not supported by 
dead vegetation. The monitor should wrap the loose end of the tape around the rebar 
monument at the northwest corner of the macroplot so that it stays in place, and leave the tape 
on the ground. The monitors should do the same thing with the other long meter tape (at least 
55m long), from the northeast corner of the macroplot to the southeast corner of the macroplot 
so that there are two parallel baselines.  

Setting up the baselines for Macroplot B is similar to setting them up for Macroplot A, except 
that monitors should lay one of the longer meter tapes (at least 55m long) from the monument at 
the southeast corner to the monument at the northeast corner, and from the monument at the 
southwest corner to the monument at the northwest corner. 

One of the monitors should hold the components for the nested PVC quadrat frame and one of 
the monitors should hold the clipboard with the Nested Frequency datasheets. Monitors should 
do the following to collect the nested frequency monitoring data: 

1. Lay the short meter tape (at least 25m long) so that it intersects both of the baselines at 
the appropriate location for each transect identified on the Nested Frequency 
datasheets. For example, the first transect of Macroplot A (Transect A) the short meter 
tape could begin 1 meter along the baseline from the northwest corner, and be laid along 
the ground so that it crosses the other baseline at 1 meter from the northeast (See 
Figure 6). Use a screwdriver stuck in the ground or other object as the anchor point for 
the beginning of the meter tape. Try to avoid trampling the northeast corner of macroplot 
B before data is collected there. 

2. Lay the PVC Quadrat Frame so that the bottom left corner of the 1 m2 frame opening is 
at the distance along the transect indicated on the Nested Frequency datasheet. The 
quadrat should always be laid so that the smallest of the nested quadrats (0.25 m2) is in 
the bottom left corner of the frame (Figure 9). Lay down the 0.5 m2 and 0.25 m2 right-
angle PVC inserts as needed. If the quadrat falls on a slope hold the quadrat frame in 
position horizontally as close as possible to the ground, and imagine that the frame is 
projected straight down upon the ground.    

3. Look for the plants being monitored within each of the quadrat frame sizes. The following 
rules should be followed when looking for plants: 

• Only the area inside of the PVC quadrat frame as viewed from above is 
considered for determining presence/absence. If a plant only occurs underneath 
the PVC quadrat frame, then the plant is considered to be absent from the 
quadrat.  

• Only the portion of the plant where the stem meets the ground (rooted area) is 
considered for determining presence/absence. If a plant is rooted to the ground 
outside of the PVC quadrat frame, but branches of the plant fall within the PVC 
quadrat frame, the plant is considered to be absent from the quadrat. 

• Data should only be collected for plants that are determined to be from the current 
season’s growth. Plant carcasses from the previous year should not be 
considered as plants for the purpose of determining presence/absence. 
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Figure 9. Nested Frequency Quadrats 

 
4. Record presence/absence data on the appropriate datasheet for each of the species 

being monitored. For each quadrat listed on the nested frequency datasheet, the 
monitors should record a 0, 1, 2 or 3 for the species as follows: 

• “0” if no plants of that species are within the entire 1 m2 PVC quadrat frame 
• “1” if plants of that species are within the 0.25 m2 section of the PVC quadrat 

frame 
• “2” if plants of that species are within the 0.5 m2 section of the PVC quadrat frame 

but not 0.25 m2 section of the PVC quadrat frame 
• “3” if plants of that species are within the 1 m2 section of the PVC quadrat frame 

but not the 0.25 m2 or 0.5 m2 sections of the PVC quadrat frame.  

Complete a qualitative monitoring datasheet and take monitoring photos for each macroplot that 
data was collected from before leaving the field site (see Section 4.2).  

 BACK IN THE OFFICE 

 Scan, save and re-name all field data sheets. The current project folder is: 
U:\groups\HCPB\Shared Folders\NPP\Section 6\2014\Priority Plant Surveys\Project 
Files\Phoenix Field Files. This project folder is likely to change in the future.  

 Enter the field data into excel spreadsheets, perform quality control and analyze the 
data. Chi square tests should be performed to test whether or not a significant change in 
frequency has occurred between two years (Elzinga et al. 1998). 

 Compare the results with previous years results and make graphs of the data (Elzinga et 
al. 1998). Make conclusions. Talk to the Reserve manager about adaptive management 
of the site. This is the most important part of adaptive management! 

 Download and rename field photos (Section 4.2) and compare them with monitoring 
photos from previous years.  
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4.2. ANNUAL PHOTOMONITORING FOR ADAPTIVE MANAGEMENT 

Photomonitoring should be conducted for a macroplotplot whenever data is collected for that 
macroplot, or whenever you would like to quickly document the condition of the Reserve. If the 
Reserve is visited when the rare pincushion navarretia is blooming (likely in April and/or May) 
monitoring photographs should also be taken at Photopoint C, and a California Natural Diversity 
Database field survey form should be completed for pincushion navarretia. The pincushion 
navarretia population that was present in 2016 is located at approximately 38.654427°, -
121.215506°.  

 BEFORE GOING INTO THE FIELD 

The monitor conducting the photomonitoring should be trained and familiar with the proper use 
of a field compass and whatever digital camera and tripod will be used. The following equipment 
is required: 

 Clipboard with photomonitoring log sheets (Section 9)  

 Pen or pencil 

 Digital camera with fully-charged batteries and available memory: a compact digital SLR 
camera with a standard 18-55mm zoom lens is preferred for ease of photo comparison.  

 Tripod  

 Compass set to the correct declination for the site (16 degrees east) 

To duplicate approximately the same field of view from year to year, the camera should be set 
to a focal length that is equivalent to a focal length of approximately 27mm on a “full frame” 
camera such as a 35mm film camera or a Nikon “FX” camera and lens. Monitoring photographs 
for the initial 2014 photomonitoring were taken using a Nikon “DX” camera and lens, set to a 
focal length of 18mm, which is equivalent to 27 mm on a “full frame” camera and lens. Before 
visiting the site, check the specifications for digital cameras that may be used for the monitoring 
to see if photographs can be taken with the correct field of view. If the camera equipment to be 
used cannot duplicate this field of view, the closest field of view possible should be used.  

 IN THE FIELD 

All monitoring photographs are taken from a plot monument. Refer to the photomonitoring 
datasheet (Section 9) for the locations of monuments, and the order that monitoring photos 
should be taken. Once at the location of the monitoring photograph, do the following: 

 Set up the tripod and camera so that the center of the camera lens is 5 feet (152cm) 
above the ground (the maximum height for many tripods), and directly above the 
appropriate location on the ground.  

 Populate Each Page of the Photomonitoring Log with the date, photographer name, 
focal length, camera, lens and camera settings, and any other relevant information.  

 Take a “Slate” Photo of the first page of the Photomonitoring Log sheet itself before 
taking all of the monitoring photos on that page. Take a photo of the next page of the 
Photomonitoring Log before taking all of the photos that are listed on that page, and so 
on, until all monitoring photos have been taken. 

 Take monitoring photos in the order that they are listed on the photomonitoring 
datasheet. Follow these rules: 

o Use the field compass to ensure that all photos are taken in the direction 
indicated in the Photomonitoring Log. 



21 

California Department of Fish and Wildlife  Phoenix Field Ecological Reserve 
Sacramento Orcutt Grass Monitoring Plan 

o Make sure that the camera’s zoom lens is set to the correct focal length (e.g. 18 
mm on a Nikon d3100/d3300). 

o Set up the camera so that the horizon is 1/4 of the way down from the top of the 
frame. Many cameras have a focus point at this location within the viewfinder.  

o Make sure the horizon in the viewfinder is as horizontal as possible.  
o Make sure that the camera focuses properly before taking the picture, and use 

the preview function of the camera to make sure that the photo has been taken 
correctly. 

    

    

    

    

Center the horizon in the camera viewfinder at the area indicated with the red arrow 

 BACK IN THE OFFICE 

Save all monitoring photos in the in a folder on the shared drive that corresponds with the date 
of the field visit, for example: “U:\groups\HCPB\Shared Folders\NPP\Section 6\2014\Priority 
Plant Surveys\Project Files\Phoenix Field Files\Monitoring Data\2017\20170607”  

Carefully change the names of the photo files using the following convention: [uppercase letter 
of plot][lowercase letter of the photopoint][four digit year][two digit month][two digit day of the 
month]. For example if a photo is taken at Photopoint a of Macroplot B, on June 7, 2017 the file 
should be named “Ba20170607”. 

All properly named monitoring photos should be saved in the following folder on the shared 
drive: U:\groups\HCPB\Shared Folders\NPP\Section 6\2014\Priority Plant Surveys\Project 
Files\Phoenix Field Files\Put all renamed monitoring photos here. The location of this folder may 
change in the future. 

With the monitoring photos saved, use the Windows Photo Viewer program and the left and 
right arrow keys on the keyboard to compare monitoring photos with those taken during 
previous site visits and look for signs of excessive impacts from grazing and other differences in 
site condition. If the monitoring photos are misaligned, it may be difficult to interpret the 
differences between monitoring photos. It is possible to align the monitoring photos more 
precisely by carefully manipulating them using Photoshop or other photo editing software. This 
is helpful for showing precisely how specific areas of the ground (e.g. a gopher mound or group 
of cobbles) have changed over the years. Guidelines for aligning monitoring photos using 
Photoshop CS6 is provided as an appendix to this Monitoring Plan.  

Talk to the Reserve manager about the management of the site. This is the most important 
part of adaptive management! 
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5. RESPONSIBLE PARTIES 
CDFW staff in the Native Plant Program or North Central Region (Region 2) should implement 
this Monitoring Plan and report results and recommended actions annually to the Reserve 
manager. The Reserve manager should make decisions on how to adaptively manage the 
Reserve. 

6. FUNDING 
CDFW staff in the Native Plant Program used grant funding from the U.S. Fish and Wildlife 
Service Cooperative Endangered Species Conservation Fund (F15AP00059) and other funding 
sources including funds from the Rare and Endangered Species Preservation Fund to prepare 
this Monitoring Plan and collect monitoring data. Collection of pilot data in 2014 was funded by 
the Rare and Endangered Species Preservation Fund. CDFW staff in the Native Plant Program 
are expected to continue implementation of this Monitoring Plan from 2018 to 2021, funded by 
another grant from the U.S. Fish and Wildlife Service Cooperative Endangered Species 
Conservation Fund. Continuation of this Monitoring Plan after 2021 is likely dependent on the 
ability of staff in the Native Plant Program to use staff time funded by the Rare and Endangered 
Species Preservation Fund, general fund, and other programs to do so. Field helpers can often 
be borrowed from other CDFW programs if the appropriate program managers approve the 
work as cross training for their staff. Implementation of this Monitoring Plan could also be 
implemented by staff in CDFW’s North Central Region or by CDFW volunteers. It is estimated 
that annual implementation of this Monitoring Plan will require the following: 

In-office preparations: 16 hours by one environmental scientist or senior environmental scientist 
(specialist) = 16 hours 

Field visit to check phenology (optional): 8 hours by one environmental scientist or senior 
environmental scientist (specialist) and one other field helper = 16 hours 

Field visits to collect data: 16 hours by one environmental scientist or senior environmental 
scientist (specialist) and two or three other field helpers = 56 hours 

In-office data analysis and reporting: 24 hours by one environmental scientist or senior 
environmental scientist (specialist) = 24 hours 

TOTAL STAFF TIME NEEDED: Approximately 112 hours per year 

Preparation of periodic summary reports and presentation of results will likely require additional 
time. A summary report for 2015-2017 has been prepared, and another summary report will be 
prepared in 2021 that will cover the period from 2015-2021. Prepare a summary report no less 
frequently than every third year of monitoring. 

7. MANAGEMENT IMPLICATIONS OF POTENTIAL 

RESULTS 
Management Implication 1: If any portion of the 90 percent confidence interval for waxy 
mannagrass frequency (1 meter2) exceeds 10 percent in Macroplot A or Macroplot B, CDFW 
shall organize and initiate a waxy mannagrass cutting effort in the following year, before waxy 
mannagrass seeds have set.   
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The management implication above can be changed at any time in the future, if deemed 
necessary. For example, the 10 percent (1 meter2) frequency threshold of waxy mannagrass to 
trigger a management response could be increased to 15 percent is CDFW wanted to reduce 
management effort at the Reserve, or the frequency threshold could be decreased to five 
percent if CDFW wanted to significantly reduce or eliminate the amount of waxy mannagrass on 
the reserve by cutting mannagrass more frequently.  

Additional management implications can also be added at any time in the future, but any 
additional management implications should be documented in future monitoring reports, and 
related to monitoring.  

Furthermore, monitoring methods can be changed in the future, as necessary, to adapt to new 
threats or changing conditions. This monitoring plan is intended to lay a strong foundation for 
management of the Reserve, but is also intended to be adaptive to new threats and changing 
conditions. 
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9. DATA SHEET EXAMPLES 
The following pages are examples of field data sheets that may be used or modified for 
monitoring. 
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